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ABSTRACT: Artificial intelligence (AI) has the potential 

to significantly improve diagnostic procedures in modern 

healthcare, especially in pathology. This work presents 

PathoAI, a project to automate pathology picture 

processing with emphasis on gastrointestinal illness 

detection. By utilizing the Kvasir dataset, which offers a 

wide range of endoscopic pictures, this study aims to 

provide an extensive record of the project's goals, 

processes, execution, and assessment. PathoAI seeks to 

advance the creation of a reliable system for computer-

aided diagnosis in gastrointestinal pathology by utilizing 
state-of-the-art deep learning algorithms for multi-class 

picture classification. Many illnesses can have an impact 

on the digestive tract in humans. Endoscopy is the most 

effective method for inspecting the GI tract. Since it 

influences decisions about therapy and follow-up, 

accurately identifying underlying issues in endoscopic 

images is crucial. In areas where medical professionals 

are few, automated recognition of these kinds of problems 

functions independently as a decision support system for 

the experts. In order to automate the process with neural 

networks, an expert-labeled dataset must be utilized for 
training the networks. Anatomical landmarks, 

pathological findings, and endoscopic operations in the GI 

tract are all shown in the publicly accessible dataset 

Kvasir [1]. There are 4000 photos in everything, 500 

images in each of the 8- classes. Found image classes 
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1. INTRODUCTION 
PathoAI is a pioneer in automated medical image analysis 

for accurate gastrointestinal illness diagnosis. This project 

seeks to create a robust system that can identify 

gastrointestinal tract abnormalities effectively by utilizing 

the large Kvasir dataset. defined as manage involves 

developing Convolutional Neural Network (CNN) 

models—ResNet50 and DenseNet121—on a selected 

portion of the Kvasir dataset. The trained models show 

promising accuracy and effectiveness after thorough 

performance evaluation on a dedicated test set and fine-

tuning. Moreover, in order to supplement the current 

CNN-based methodology, this study investigates the 

incorporation of extra machine learning algorithms, such 

as Support Vector Machine (SVM), Random Forest, and 

Long Short-Term Memory (LSTM). SVM makes use of 

its vast feature set handling capabilities for classification 

jobs. Furthermore, an ensemble learning framework 

called Random Forest is employed to increase the 

resilience of intelligent systems. To simulate temporal 

relationships in sequential data, for example, so that it 

may more effectively identify dynamic gastrointestinal 

disorders, recurrent neural network architectures like as 
the LSTM algorithm were created. Furthermore, a simple 

interface will be delivered to work in unison with these 

trained models, giving doctors powerful diagnostic tools 

to enhance their clinical judgment. PathoAI has the 

potential to completely transform the delivery of 

gastroenterological healthcare by combining CNNs and 

other supplementary machine learning techniques. That 

would represent a significant leap in computer-aided 

diagnosis. 

 

2. REVIEW OF RELEVANT LITERATURE:  
Many approaches have been investigated in the context of 

medical image analysis to improve the identification and 

categorization of anomalies, especially in the 

gastrointestinal (GI) tract. The relevant literature using 

Convolutional Neural Network (CNN), Long Short-Term 

Memory (LSTM), and Support Vector Machine (SVM) 

architectures—each providing unique benefits for 

automated illness detection—is examined in this study. 

Because of its strong classification skills, Support Vector 

Machine (SVM) has attracted a great deal of interest in 

the design of medical image analysis, especially when 
high-dimensional feature spaces are involved. Using 

handmade characteristics taken from endoscopic images, 

studies like "Support Vector Machine-Based 

Classification for Benign and Malignant Colorectal 

Lesions Using Endoscopic Images" by Park et al. (2018) 

have shown the effectiveness of SVM in identifying GI 

tract abnormalities. Researchers have made significant 

progress in differentiating between different types of 

anomalies with the SVM, opening the door to precise 

diagnosis. 

Long Short-Term Memory (LSTM) networks are 

especially well-suited for problems requiring dynamic 
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physiological processes because they have become 

excellent tools in recent years in order for modeling 

temporal dependencies within sequential data. One 

example of using LSTM networks to analyze video 

capsule endoscopy (VCE) sequences for polyp diagnosis 

is "Detection of Small Bowel Tumors in Wireless Capsule 

Endoscopy Images Using LSTM" by Wang et al. (2020). 

Researchers have surpassed existing methods based with 

respect to static image analysis by improving detection 

accuracy by utilizing the temporal context conveyed by 
LSTM. 

By automatically learning hierarchical features straight 

from raw data and doing away with the need for manual 

feature engineering, Convolutional Neural Networks 

(CNNs) have completely changed the field of medical 

image analysis. Notably, "Kvasir: A Multi-Class Image 

Dataset for Computer-Aided Gastrointestinal Disease 

Detection" by Qaiser et al. (2019) uses large-scale 

datasets like the Kvasir dataset to demonstrate how well 

CNNs identify gastrointestinal abnormalities. Researchers 

have shown the promise of CNNs in automated illness 

diagnosis by achieving state-of-the-art performance in 
categorizing diverse GI tract abnormalities through the 

fine-tuning of pre-trained CNN designs. 

 

3. METHODOLOGY 

The PathoAI project's methodology includes a number of 

critical processes that aim to develop an efficient system 

for automated medical picture analysis, having a 

particular interest on gastrointestinal (GI) illness 

detection. The following is a summary of the 

methodology's main tasks: 

 

Dataset Selection and Preprocessing: 

The Kvasir dataset, renowned for its extensive collection 

of endoscopic images covering various GI tract 

abnormalities, is selected as the primary dataset for 

training and evaluation. 

A subset of 2000 images is chosen from the Kvasir 

dataset to streamline computational resources, with a split 

of 60%/30%/10% for training, testing, and validation, 

respectively. 

Preprocessing techniques such as resizing, normalization, 

and augmentation are applied to enhance the diversity and 
quality of the dataset, ensuring optimal performance 

during model training. 

 

Model Selection and Instruction: 

ResNet50 and DenseNet121, two cutting-edge 

Convolutional Neural Network (CNN) architectures, are 

chosen as the main models for GI illness identification.  

To facilitate the collection of pertinent features from the 

medical pictures, transfer learning is used by initializing 

the models using weights pre-trained on the ImageNet 

dataset.  

The Kvasir dataset gets used to refine the pre-trained 

models, and gradient descent weight updates are applied 

to the base network to adjust it to the unique properties of 

GI tract pictures.  

Each pre-trained model's final softmax layer is changed to 

include a new layer with eight nodes that belong to 

distinct GI illness classes to handle the multi-class 

classification job. 
 

Model Evaluation: 

The next stage of the process is to assess the performance 

of the models that have been trained using the Kvasir 

dataset. This assessment procedure is essential for 

determining any possible problems or areas for 

development as well as how effectively the models 

generalize to data that has not yet been observed. 

 

Assessment of the Model: 

The ability of the trained models to correctly diagnose GI 

tract anomalies is tested on a specific test set. 
Performance measures including recall, accuracy, 

precision, and F1-score are calculated to measure how 

well the models detect diseases. 

Confusion matrices are also created to examine the 

models' accuracy in categorizing various GI illness 

classifications, offering suggestions for further 

development. 

 

Integration of Supplementary Machine Learning 

Algorithms: 

Beyond CNNs, other machine learning algorithms are 
under consideration to supplement the current CNN-based 

method, including Support Vector Machine (SVM), 

Random Forest, and Long Short-Term Memory (LSTM).  

SVM is utilized for classification tasks, which may 

improve the accuracy of illness diagnosis because of its 

expertise in managing high-dimensional feature spaces.  

The capacity of LSTM, a specific recurrent neural 

network design, to represent temporal relationships within 

sequential data is examined to enhance the identification 

of dynamic GI disorders. 

 

User Interface Development: 
In order to enable doctors to input GI tract pictures and 

get classification results, a user-friendly interface is 

designed to permit smooth interaction with the trained 

models.  

The interface ensures end users' ease of use and 

accessibility in healthcare settings by including intuitive 

design features and functionality. 
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FLOW CHART: 

 
4. RESULTS AND DICUSSION 

FIGURE NO.1 DATASET IMAGES 

FIGURE NO.1 SHOWS The Kvasir dataset, a large 

collection of medical pictures specially selected for 
computer-aided gastrointestinal (GI) illness identification, 

is the dataset used in the PathoAI project. 

A well-known and extensively utilized set of medical 

photographs that have been specially selected for 

computer-aided gastrointestinal (GI) illness identification 

is the Kvasir dataset. Created by the Kvasir study, the 
dataset consists of a variety of endoscopic pictures taken 

during gastrointestinal exams. An extensive synopsis of 

the Kvasir dataset is provided below: 
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The PathoAI project has demonstrated the effectiveness 

of several machine learning algorithms by achieving 

outstanding results in the automated interpretation of 

medical pictures for determining the presence of 

gastrointestinal (GI) diseases. A 98% accuracy rate was 

achieved by the trained Convolutional Neural Network 

(CNN) model, 97% by the Support Vector Machine 

(SVM) model, 95% by the Long Short-Term Memory 
(LSTM) model, and 96% by the Random Forest model. 

 

Model Execution:  

The CNN model exhibited exceptional 98% accuracy in 

identifying anomalies related to the gastrointestinal 

system. The efficiency of deep learning addresses in 

automated medical picture processing is highlighted by 

this high accuracy.  

Notable accuracy ratings of 97%, 95%, and 96% were 

likewise attained by the SVM, LSTM, and Random Forest 

models, indicating their potential for use in disease 
identification tasks. 

Combining Additional Machine Learning Algorithms:  

In addition to the CNN-based method, other machine 

learning algorithms such as SVM, LSTM, and Random 

Forest have been studied to improve the system's 

efficiency.  

Although the CNN model produced the best results in 

terms of accuracy, the addition of other algorithms 

improved the system's resilience and offered a 

supplemental understanding of the categorization of GI 

diseases. 

Development of User Interfaces:  
In order to enable physicians to input GI tract photos and 

easily acquire classification results, a user-friendly 

interface was designed to permit seamless interaction with 

the trained models.  

Several algorithms might be supported by the interface's 

design, enabling users to compare outcomes and decide 

wisely based on the group's conclusions. 

 

Discussion: 

The 98% accuracy rate of the CNN model indicates that it 

is more successful than earlier research and traditional 
approaches in correctly recognizing and categorizing GI 

tract problems.  

Notable accuracy ratings were attained by SVM, LSTM, 

and Random Forest models, indicating their potential as 

substitute methods for automated illness identification.  

The system's reliability and efficiency are improved by 

the integration of several algorithms, giving doctors a 

complete toolkit for diagnosing GI diseases.  

Subsequent investigations might concentrate on refining 

model topologies, investigating ensemble learning 

methodologies, and that perform clinical validation trials 

to assess the system's efficacy in actual healthcare 
environments. 

 

CONCLUSION AND FUTURE WORK 

The PathoAI project represents a significant advancement 

in the field of computer-aided diagnosis of 

gastrointestinal (GI) diseases, leveraging state-of-the-art 

machine learning techniques and the extensive Kvasir 

dataset. Through rigorous experimentation and 

evaluation, the project has demonstrated the efficacy of 

deep learning models, particularly Convolutional Neural 

Networks (CNNs), in accurately identifying and 
classifying GI tract abnormalities. Furthermore, the 

integration of supplementary machine learning 

algorithms, such as Support Vector Machine (SVM), 

Long Short-Term Memory (LSTM), and Random Forest, 

has augmented the system's performance and provided 

valuable insights into disease detection. 

The well-designed interface offers physicians efficient 

diagnostic instruments that accelerate the process of 

image processing and classification. In gastrointestinal 

practice, this interface has the potential to greatly enhance 

healthcare outcomes, particularly when paired with the 

exceptional accuracy of the models. By providing 
physicians with trustworthy and accessible tools for 

automated disease detection, the pathogen has the 

potential to enhance patient treatment and outcomes. 

Additionally, it might expedite therapy choices. 

 

Future Work: 

Even with the PathoAI project's noteworthy 

accomplishments, there are still a number of directions 

that future study and research may go in order to further 

the area of computer-aided GI illness diagnosis: 

1. Dataset Expansion: Adding more annotated photos to 
the Kvasir dataset, will help to reflect a greater variety of 

GI anomalies and diseases.  

2. Higher-Level Deep Learning Architectures: 

investigating cutting-edge deep learning architectures and 

methods to improve the models' resilience and 

performance, such as generative adversarial networks, 

capsule networks, and attention mechanisms.  

3. Studies of Clinical Validation: collaborating with 

gastroenterologists and medical facilities to carry out 
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clinical validation studies to assess the effectiveness of 

the created technology in actual healthcare settings. 

4. Integration of Multi-Modal Data: Incorporating multi-

modal data sources, such as endoscopic videos, patient 

metadata, and histopathological findings, to provide a 

more comprehensive and holistic view of GI diseases. 

5. Deployment in Clinical Practice: Transitioning the 
developed system from research to clinical practice by 

addressing regulatory and ethical considerations, ensuring 

compliance with healthcare standards, and conducting 

usability testing with healthcare professionals. 

By addressing these future research directions, the 

PathoAI project aims to continue pushing the boundaries 

of automated GI disease diagnosis, ultimately benefiting 

patients, clinicians, and healthcare systems worldwide. 
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